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Introduction 39
The Fram Strait ( 
133
The West Spitsbergen Current (WSC) flows northwards along the western margin of Spitsbergen,
134
transporting relatively warm Atlantic Water into the Arctic Ocean (Fig. 2a) . To the northwest of 
Data and methods

148
In this study, we use swath-bathymetric data and TOPAS sub-bottom profiler data acquired during 
154
The TOPAS sub-bottom profiler survey track covered ~6000 line-km and spanned a region ~200
155
km in length and ~10 km in width (Fig. 2b) . The TOPAS used a parametric acoustic source which 
166
Kingdom 8.7 with a grid-cell size of 50 m. We produced isopach maps of these units to understand the 167 spatio-temporal variation of sedimentation, using a flex gridding function.
168
New and previously published age-depth models and lithological logs from sediment cores, and 169 published seismic stratigraphy from the west Svalbard margin were used to assign ages to the seismic 
179
Elemental ratios of bulk sediment generated by x-ray fluorescence core scanning using the ITRAX 
229
The occurrence of erosive ploughmarks on the northwestern and western Svalbard margin 
235
The two orientations of large ploughmarks in Group I indicate that the icebergs may have come
236
from two different directions (Fig. 5b) . Cross-cutting relationships can be seen amongst the 237 ploughmarks, with, for example, P3 covered by the ridges of P1, indicating that P3 developed earlier 238 than P1 (Fig. 3c) . The ploughmarks decrease in water depth from southwest to northeast, indicating that 239 icebergs ploughed the palaeo-seafloor while travelling in a northeasterly direction (Fig. 3d) . The water 240 depth of iceberg ploughmarks oriented in a S-N direction in the two groups shows less variation.
241
Therefore we cannot determine whether these icebergs travelled from south to north or north to south 242 from bathymetric data alone. 
246
We identified three seismic reflectors -L1 (youngest) to L3 (oldest) that could be traced across 247 our survey area, defining three acoustic units from the shallow stratigraphy (Figs. 6-8; Table 1 ).
248
Reflector L1 (red) marks a shallow erosional surface (Figs. 6-8 ). The horizons below L1 only truncate 249 against L1 on the western Svalbard margin and not on the northwestern margin (Fig. 8) . L2 (blue) 250 marks the top of the underlying transparent package (Unit 2; Figs. 6-7). L3 (purple) marks a deep 251 erosional surface, which forms the base of the northwestern group of iceberg ploughmarks (Fig. 6-7 ).
252
Isopach maps for Subunit 1A, Subunit 1B and Unit 2 reveal the changes in sediment thickness 253 above L3 on the western Svalbard margin (Fig. 9) . The isopachs exhibit similar variations in sediment 
256
and a much deeper elliptical depocentre close to the Molloy Ridge (Fig. 9 ). Between these two 257 depocentres, Units 1 and 2 are thin. On the northwestern corner of the Svalbard margin, the isopach 258 maps display apparent linear or patchy structures with higher sediment thickness at the locations of the 259 ploughmarks on the slope (Fig. 9) . 
284
JR211-15GC) extending back into MIS 3 (Fig. 10) . One feature preserved in all seven cores is a 
336
Svalbard margin.
337
Theoretical analyses indicate that the deepest ploughmarks can be deeper than the thickness of the 
345
Based on the locations of high Arctic cross-shelf troughs provided by Batchelor and Dowdeswell
346
(2014), likely sources for deep-keeled icebergs around the Arctic Ocean are ice streams that occupied 347 deep troughs in Southern Greenland, Baffin Bay, the Queen Elizabeth Islands, the Canadian Arctic
348
Archipelago, the Beaufort Sea Shelf and the northern Barents-Kara during full-glacial periods (Fig. 12) . 
368
smaller icebergs in Group II also sourced from the Western Barents Sea (Fig. 12) .
369
Icebergs are mainly steered by ocean currents, and to a lesser extent by wind and waves (Death et 
371
Svalbard margin (Fig. 12b) . The first route involves icebergs travelling from the Arctic Ocean through
372
Fram Strait and circulating within the Norwegian-Greenland Sea, before becoming grounded on the 373 northwestern Svalbard margin (Fig. 12b) . This route is consistent with geophysical evidence of ice 
377
Trough in the West Spitsbergen Current (Fig. 12b) . The fine-fraction material from sediment cores on 
383
Evidence from the northwestern Svalbard margin shows the modification of iceberg transport 384 directions by branches of the WSC (Fig. 12b) . 
398
Seventeen ploughmarks of GroupⅠare located on the northwest Svalbard margin in water as deep
399
as 980 m and oriented in NE-SW and N-S directions (Fig. 3) . The 31 ploughmarks in GroupⅡ on 400 the western Svalbard margin are observed down to ~ 860 m present water depth, and are oriented 401 in a N-S direction (Fig. 4) . Most ploughmarks in GroupⅠare much larger than those in Group Ⅱ.
402
The iceberg ploughmarks of the western Svalbard margin are very similar in size, but quite 403 different in pattern to swath images of iceberg ploughmarks from the Yermak Plateau (Fig. 11) 
414
Our study suggests that the iceberg sources were probably MIS 6 and MIS 2 ice streams within
415
Saalian and Weichselian ice sheets (Fig. 12) 
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